Two-dimensional (2D) numerical simulations have been performed using OpenFOAM (an open source CFD software package [1]) and waves2Foam (an OpenFOAM based add-on library for wave generations and absorption [2]) to investigate free surface waves past one fixed horizontally semi-submerged cylinder. The 2-D simulations are carried out by solving NavierStokes equations which are discretized based on finite volume method (FVM). Volume of Fluid (VOF) method is employed to capture the free surface in the numerical wave tank. Validation studies have been performed by comparing the numerical results of Stokes first-order wave past a semi-submerged circular cylinder with the published experimental data at different incident wave properties. The numerical results are in good agreement with the experimental data. Subsequently, regular and irregular waves past semi-submerged cylinder at different wave heights and the wave lengths are computed numerically to investigate the effect of the wave height and wave length on wave-structure interaction. The numerical results for irregular * Address all correspondence to this author.
INTRODUCTION
Marine engineering often involves wave-structure interaction. Partially submerged bluff bodies, especially the circular cylinders are one of the most commonly used in offshore and marine structures, such as semi-submersible platforms, fish cages and wave energy converters. Experiments on free surface flow around horizontal fixed circular cylinders are time-consuming and expensive to achieve, which also need appropriate facilities and well-designed experimental plans to minimize the errors. Currently numerical wave tank (NWT) based on Computational Fluid Dynamics (CFD) is often used as an alternative to obtain the hydrodynamic forces on marine structures.
Generally, CFD method for free surface flow with fixed or moving bodies can be meshless or grid-based. Although there
